Mycobacterium haemophilum was isolated from wrist and ankle aspirates as the organism responsible for tenosynovitis in a patient with acquired immune deficiency syndrome. Mycobacterium isolates recovered from synovial fluid were identified as hemin requiring by their failure to grow on subculture unless the medium was supplemented with hemin. M. haemophilum is of low virulence and rarely associated with infections in humans. This is the first documented case of M. haemophilum infection in a patient with acquired immune deficiency syndrome.
Mycobacterium haemophilum is rarely associated with infections in humans. In 11 of 12 cases reported, patients were receiving immunosuppressive therapy for kidney allografts (4, (15) (16) (17) 23) or for lymphomas (15, 20) ; one case involved an apparently healthy 12-month-old infant (5) . These infections were characterized by the development of skin lesions (4, 6, 15, 20, 23) , subcutaneous abscesses (15, 16, 20) , or lymphadenitis (5) and occasionally involved joints (6, 15) . Most isolates appeared resistant to ethambutol, isoniazid, and streptomycin (6, 15, 17, 20) but were susceptible to rifampin (5, 6, 15, 17) .
We report a patient with a clinical diagnosis of acquired immune deficiency syndrome who developed tenosynovitis caused by M. haemophilum.
In April 1984, a 32-year-old homosexual male was transferred to the Erie County Medical Center (ECMC) with a 3-day history of fever and chills preceded by swollen, painful ankles. A On 7H10 plus hemin in ambient air, the ECMC isolate and the other M. haemophilum strains produced colonies that were nonchromogenic, rough, and white. After 3 weeks, colonies of the ECMC strain and ATCC 33206 were 0.5 to 1.0 mm in diameter and flat with a raised central area. Type strain colonies were 0.5 to 2 mm in diameter with more vertical growth (many dome-shaped colonies, as well as flat colonies). In the presence of increased C02, each strain produced colonies with little or no vertical growth that were larger in diameter than colonies produced by strains grown in ambient air; this was most apparent on chocolate agar (BBL).
The ECMC isolate and the other M. haemophilum strains demonstrated optimal growth at 32°C on media containing sufficient amounts of hemin (39 ,ug/ml) or hemoglobin (3% lysed human erythrocytes) ( Table 2 ). Minimal growth on unsupplemented media was attributed to residual hemin, because subculture to fresh, unsupplemented 7H10 medium resulted in no growth ( Table 2) .
The effect of incubation temperature on the growth of each strain was modified by the growth medium used (Table 2) . Incubation at 37°C resulted in good (3+) growth of each strain on 7H10 medium plus hemin but only minimal or no growth on suboptimal media.
A compensatory effect of increased (7%) C02 (21) was apparent for each strain when incubated at a suboptimal temperature (37°C) or on suboptimal media (chocolate or 5% sheep blood agar) ( Table 2) . Growth was significantly greater and sometimes comparable to that achieved under optimal conditions. Chocolate agar proved to be a satisfactory substitute for 7H10 plus hemin when used under increased C02 at 32°C.
A comparison of the ECMC isolate with the other M. haemophilum strains in biochemical reactivities (22) was done (Table 3) . Tests for neutral red binding (12) , hydroxylamine susceptibility (10),"-glucosidase activity (3), indole production (20) , and phosphatase activity (20) were performed as described elsewhere. Iron uptake was determined from examination of 4-week-old growth on 7H10 plus 2% ferric ammonium citrate. Tests which required more than NOTES 187 VOL. 25, 1987 (Table  4) . Only p-aminosalicylic acid and rifampin clearly demonstrated significant in vitro activity against the ECMC isolate. A culture of the ECMC strain has been deposited with the American Type Culture Collection (ATCC 43160).
The presence of AFB in wrist and ankle aspirates in this patient was initially thought to represent an infection with Mycobacterium avium-M. intracellulare, because disseminated infection (25) with continuous bacteremia (24) by this mycobacterial complex is frequent in patients with acquired immune deficiency syndrome. Infection with mycobacteria other than the tubercle bacilli is one of the hallmarks of an underlying cellular immunodeficiency that characterizes this syndrome (18) . Repeated cultures of various repiratory and urine specimens, a bone marrow aspirate, blood, and stool proved negative for M. avium-M. intracellulare and other mycobacteria. Normally, these types of specimen are excellent sources for recovery of disseminated M. avium-M. intracellulare from such patients (13) . Smear and culture findings indicated there was no dissemination of infection beyond this patient's wrist and ankles.
M. haemophilum was first described by Sompolinsky et al. (20) . One of their isolates (ATCC 29548), which was recovered from skin lesions of a patient receiving immunosuppressive therapy for Hodgkin's disease, was designated as the type strain for the species M. haemophilum. Other cases of infection caused by this species were subsequently reported (4, 5, (15) (16) (17) 23) . Agglutination and absorption studies (5, 6, 16, 21) indicated that this species is serologically distinct. Differences among isolates have been noted in ability to grow on media containing ferric ammonium citrate, hemin, or hemoglobin (6, (15) (16) (17) . We found the ECMC strain, ATCC 33206, and type strain ATCC 29548 to be quite similar in their capacity to grow on various hemin (hemoglobin)-supplemented media (Table 2) . Not all strains exhibited a (4, 5, 15) and on subculture (6, 16, 17) has been observed at temperatures of 35 to 37°C. Our findings indicated a wide variation in growth of M. haemophilum strains at 37°C that was dependent on the growth medium used. Good growth of M. haemophilum at 37°C was obtained if adequate amounts of hemin were supplied in the medium (Table 2) . Most M. haemophilum strains are resistant to the majority of commonly used antituberculous agents. Our patient was treated with various combinations of antituberculous drugs. Later, in vitro susceptibility tests (Table 4) indicated rifampin was the only antituberculous drug prescribed that exhibited significant activity against the isolate of the patient.
The incidence of infection by this organism is rare. In the United States, several reports have described noncultivable AFB associated with skin infections in both immunosuppressed (14) and relatively healthy (7) Although most M. haemophilum infections were initially diagnosed by the development of visible skin lesions, infection in our patient was almost exclusively confined to synovium-tendon sheath regions. Whether this can be attributed to the growth requirements of our isolate or to other factors is unknown. The propensity of M. haemophilum to produce skin lesions has been attributed to its requirement for reduced temperatures near 32°C, the temperature of human skin (17) . The detection and persistence of this mycobacterium in synovial fluid was not considered unusual, because body fluids contain iron compounds. The requirement of 39 ,ug of hemin per ml in bacteriologic media (20, 21) compares favorably with estimated levels of heme compounds in serum, e.g., hemoglobin, which range from 5 to 50 ,ug/ml (11) . The amount of hemoglobin present in body fluids, e.g., synovial fluid, may increase with infection and the subsequent destruction of surrounding tissues (our patient had a significant inflammatory response). Indeed, in a recent case report (16) , the lesions progressed after the patient received therapeutic doses of iron and folate for anemia, which subsequently raised the hemoglobin level. Although the route of infection is unknown, a hematogenous spread from a primary site of infection to other areas has been postulated (4), because most patients demonstrated noncontiguous sites of infection. The source of these infections has not been demonstrated; the natural habitat of M. haemophilum is unknown.
M. haemophilum is a mycobacterium of low virulence. Animals inoculated with M. haemophilum strains do not develop overt infection (1, 16, 20) except when pretreated with steroids (1). Most animals survive after inoculation with large doses of the organism (20) . M. haemophilum infections in humans are almost always associated with a deficiency in cellular immunity.
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